In practically all farming communities can be found examples of successful and of unsuccessful farms. It is assumed that a careful analysis of the methods and business system of a large number of farmers, all working under essentially similar soil, climatic, and economic conditions, may be made to reveal the reasons for the success of one and the failure of another. The essential difference between the farm-management method and the laboratory method of investigation lies in the fact that the laboratory investigator varies his causes and studies the resulting variation in the effects produced.
The farm-management investigator has his experimental results already produced for him. He merely collects the results of farm experience, arranges them in such manner as to display the variations of a causal factor, and then studies the resulting variations in the effects produced. Suppose, for example, it is desired to know what degree of soil fertility will result in the greatest profit to the farmer under the conditions prevailing in a given locality. Having analyzed the business of a large number of farms in the locality, the farms are first grouped on the basis of their yields per acre, with enough farms in each group to give reliable averages. The average profit made by the farms in each group is then determined. Table I 77589°-17
shows this relation for a group of 378 farms in southeastern Pennsylvania. The results indicate that under the conditions prevailing in this locality, and with the methods practiced by local farmers, the point of diminishing returns is reached when the yield on a given farm reaches about 40 per cent above the general average of the community. Yields higher than this appear to be obtained at an expense greater than the increase in income due to the increased yields.
The figures would naturally differ for different regions. properly trained both in the collection of data and in the interpretation of these data, the results of such studies approach in accuracy those obtained in laboratory investigations.
The so-called law of averages is merely one manifestation of the laws of probability, or chance. It is not feasible here to discuss these laws in detail. They are fully treated in standard texts, with which every experimentalist should be familiar. In fact, the interpretation of experimental results which does not take into account the law of error is nearly as apt to be wrong as it is to be right. A little consideration will show that in a highly variable quantity, such as the yield of a given plot treated in a given way, six duplicate plots is far too small a number to insure with any degree of certainty that the action of the law of averages will eliminate the departures from the true average. In general, the average of six such yields, no matter how accurately each yield is measured, is far less reliable than would be the average of 60 estimates of farmers based on years of experience with a given field. Sixty such estimates give a chance for the law of averages to eliminate a large proportion of the errors in the individual estimates, and these errors are in general no larger than those in plot yields, no matter how accurately these yields are measured.
While we may not here consider the laws of chance in detail, a few illustrations of them may serve to show that such laws actually exist.
In flipping a penny it is an even chance whether heads or tails turn up at any particular throw. Now, it has been proven by abundant experiment that as the number of times the penny is thrown increases, the tendency for the total number of heads to equal the total number of tails increases. In other words, where the chance is even the event will, on the average, turn out in one of two possible 
